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Claims 

1. A method Af location management in a mobile telecommunica- 
tion system comprising mobile subscribers and their mobile stations, at least 
one core network providing telecommunication services and a radio access 
5 network providing connections between the mobile stations and the core 
network, and in which system information concerning the location of the mo- 
bile station is stored in the radio access network, 

characterized in that 

a plurality of location areas and a reporting area comprising at 
10 least one location area are defined, 

the radio access network tracks the mobile station with an accu- 
racy of one location area, and \ 
LH the radio access network reports to the core network the changes 

l p m in location with an accuracy of one reporting area. 

rn 15 2. A method according to claim ^characterized in that a 

H plurality of location accuracy levels is defined, each location accuracy level 

; Q having location areas of different sizes, and the radio access network selects 

□ one of these accuracy levels to be usfed for tracking the mobile station. 

^ 3. A method according to claim 2, characterized in that 

!;| 20 the reporting area is a location area oflone location accuracy level. 

□ 4. A method according to claim 2, characterized in that 
u the radio access network selects the/lo^ion^curacy level based on the 

services the mobile subscriber is curnenti/ using. 

5. A method according to claim 2, characterized in that 
25 the radio access network selects the location accuracy level based on serv- 
ice parameters given by the core network. \ 

6. A method according to claim\2, characterized in that 
the radio access network selects the location accuracy level based on the 
past behavior of the mobile subscriber. \ 

30 7. A method according to claim 6\ characterized in that 

the behavior of the mobile subscriber is determined based on the number of 
pages the radio access network has performed to locate the mobile station 
and the number of location updates the mobile station has performed. 

8. A method according to claim 2, characterized in that 

35 the radio access network informs the mobile station of the location accuracy 
level to be used when tracking the mobile station. \ 
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9. A method\according to claim 1, characterized in that 
the core network requests that a mobile station reauthenticates itself when 
the mobile phone moves to a new reporting area. 

10. A method according to claim ^characterized in that 
5 the mobile station is entitled to different services in different reporting areas. 

1 1 . A method according to claim ^characterized in that 
the mobile station is entitleq to different qualities of service in different re- 
porting areas. 

12. A method according to claim ^characterized in that 
10 the core network and the radid^ access network negotiate the size of the re- 
porting area to be used. 

!|p 13. A method according to claim 12, characterized in 

*=H that the negotiation takes place wjien the service is activated. 

14. A method according to claim 12, characterized in 
m 15 that the negotiation takes place when the service is in an activated state. 

15. A method according to claim ^characterized in that 
the service parameters for different service areas for the services 

the mobile subscriber has subscribeoyto are specified and stored in the core 
network, 

20 the mobile station of the'Sdbkcriber initiates a location update pro- 

cedure when entering into a new reporting area, 

in response to having received the location update message, the 
radio access network forwards the new Ipcation information of the mobile 
station to the core network, 
25 the core network receives the nfew location information and de- 

fines the new service area of the subscriberAchecks the service parameters 
of services the mobile subscriber is entitled to in the new service area, and 
sends the radio access network information about the new service parame- 
ters, 

30 the radio access network receives thfe information about the new 

service parameters and completes the location update procedure by sending 
the mobile station an answer. 

16. A method according to claim 1,chaVacterized in that 
information about service area configuration is stored in the mo- 

35 bile station, and when entering a new service area, the mobile station initi- 
ates a location update procedure, instructing the racno access network to 
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forward the new location information to the core network, and 

the radio access network forwards the location information to the 
core network. 

17. A method According to claim 16, characterized in 
5 that the information about tqe service area configuration is given as a list of 

cells. 

18. A method according to claim 16, characterized in 
that the information about the service area configuration is given as coordi- 
nates of the service area and me mobile station observes its coordinates and 

10 initiates a location update when entering into a new service area. 

19. A network element for a radio access network in a mobile tele- 
communication system comprising mobile subscribers and their mobile sta- 
tions, at least one core network providing telecommunication services and a 
radio access network providing connections between the mobile stations and 

15 the core network, and in which system information concerning the location of 
the mobile station is stored in the radio access network, 

characterized invthat the network element is adapted to 
store information concerning a plurality of location areas and a re- 
porting area comprising at least one Iqcation area, 
20 tracking the mobile station v^ith an accuracy of one location area, 

and 

reporting to the core netw&K\the changes in location with an ac- 
curacy of one reporting area. 

20. A network element as defined in claim 19, character 
25 i z e d in that the network element is in addition adapted to negotiate the 

size of the reporting area with the core network. 

21. A radio access network for a\ mobile telecommunication sys- 
tem comprising mobile subscribers and thefr mobile stations, at least one 
core network providing telecommunication sewices, and a radio access net- 

30 work providing connections between the mobile stations and the core net- 
work, and in which system information concerning the location of the mobile 
station is stored in the radio access network, 

characterized in that the \ radio access network is 

adapted to 

35 store information concerning a plurality bf location areas and a re- 

porting area comprising at least one location area, 
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tracking the mobile station with an accuracy of one location area, 
and \ 

reporting to the core network the changes in location with an ac- 
curacy of one reportingyarea. 

22. A radio access network as defined in claim 21, charac- 
terized in that the rskiio access network is in addition adapted to negoti- 
ate the size of the reporting area with the core network. 

23. A radio access network for a mobile telecommunication sys- 
tem comprising mobile subscribers and their mobile stations, at least one 
core network providing telecommunication services, and a radio access net- 
work providing connections Between the mobile stations and the core net- 
work, and in which system inrormation concerning the location of the mobile 
station is stored in the radio aacess network on the accuracy of one location 
area and in the core network on \he accuracy of one service area, 

characterize d\ in that the core network is adapted to 
receive messages reporting the changes in the location of a mo- 
bile station with an accuracy of one reporting area and 

to define the current service area of the mobile station based on 
the reported location. /\\^/ 

24. A core network as defined in claim 23, characterized 
in that the network element is in addition adapted to negotiate the size of the 
reporting area with the radio access network. 

25. A mobile station for a mobile telecommunication system com- 
prising mobile subscribers and their mobile stations, at least one core net- 
work providing telecommunication services and a radio access network pro- 
viding connections between the mobile station and the core network, and in 
which system information concerning the location of the mobile station is 
stored in the radio access network as to the accuracy of one location area 
and in the core network as to the accuracy of oneyservice area, 

characterized in that the mobilb station is adapted to 
store information about the service areas of the subscriber, and 
when entering a new service area, to \ 

initiate a location update procedure and to instruct the radio ac- 
cess network to forward the new location information to the core network. 
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Claims 

method of location management in a mobile telecommunication 
systerf^-Qomprising mobile subscribers, mobile stations, at least one core 
network providing telecommunication services, and a radio access network 
providing connections between the mobile stations and the core network, 
and in which systerrTlttformation concerning a location of a mobile station is 
stored in the radio access^y^tem, characterized in that 

the radio access systefrkuses a location area configuration to track 
the location of the mobile station on ihe^accuracy of one location area, 

determining in the core network a^rvice area comprising at least 
one location area, 

informing the radio access network of the ser^tee area determined, 
receiving by the radio access network a location Oftplate from a mo- 
bile station, 

determining based on the location update whether or not fhQ mobile 
station has exceeded the border of the service area, and 

sending the core network a report if the mobile station has exceedi 

the border. Cfcim^ 

n A method according to ^daim 1., wherein a plurality of location ac- 
curacy4evels is defined, each location accuracy level having location areas 
of differem^si^es, and the radio access network selects one of these accu- 
racy levels to bette^d for tracking the nripbile station. 

Zi A method afccqrding to claim^S. wherein the reporting area is a lo- 
>v A 
cation area of one location asquracy leveL 

23. A method according tbsclaim wherein the radio access network 
selects the location accuracy level oa^ed on the services the mobile sub- 
scriber is currently using. 
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3C A method according to clairn^ whef^in the radio access network 
selects the location accuracy level based on servic&^parameters given by the 
core network. rg\- 

3i A method according to claim^r wherein the racfrqaccess network 
selects the location accuracy level based on the past behavior^qf the mobile 
subscriber. *<2>| 

32- A method according to claim Ji* wherein the behavior of the fhqbile 
subscriber is determined based on the number of pages that the radio at 
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bess network has performed to locate the mobile station and the number of 
location updates that the mobile station Jnas performed. 

23 A method according to claim^K wherein the radio access network 
informs the mobile station of the location accuracy level to be used when 
trackinfkthe mobile station. 

method according to claim^ wherein the core network requests 
that a mobile station reauthenticates itself when the mobile phone moves to 
a new reporting area. , 

}$. A method according to claim^wherein the mobile station is en- 
titled to different sen/ices in different reporting areas, 

%\ A methoci according to claim^wherein the mobile station is en- 
titled to different qualities of service in different reporting areas. 

sordino to claim S 
radio access network negotiate the size of 
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a j A method according to claim^t wherein the core network and the 

the reporting area to be used. 

'3$ . A method according to claim ^ wherein the negotiation takes 

\ ^ 

place when the service is activated. 

y\ A method according^o claim^^ wherein the negotiation takes 
place when the service is in an activated state. 

4o* A method according to cfeim^g wherein 

the service parameters for different service areas for the services the 
mobile subscriber has subscribed to are specified and stored in the core 
network, 

the mobile station of the subscriber Initiates a location update proce- 
dure when entering into a new reporting area, 

in response to having received the [ocatlbn update message, the ra- 
dio access network forwards the new location info\nation of the mobile sta- 
tion to the core network, 

the core network receives the new location information and defines 
the new service area of the subscriber, checks the service parameters of 
services the mobile subscriber is entitled to in the new service area, and 
sends the radio access network information about the new service parame- 
ters, 

the radio access network receives the information abWt the new 
service parameters and completes the location update procedure by sending 
the mobile station an answer. ^ 

4) . A method according to claim % wherein 
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information about service area configuration is stored in the mobile 
statioV and when entering a new service area, the mobile station initiates a 
locatiorNjpdate procedure, instructing the radio access network to forward 
the new location information to the core network, and 
5 the raflio access network forwards the location information to the 

core network, v ^ 

42- A method according to claim ^JS* wherein the information about 
the service area configuration is given as a list of cells, 

H3 A method^ccording to claim^^ wherein the information about 
10 the service area configuration is given as coordinates of the service area and 
the mobile station observes its coordinates and initiates a location update 
when entering into a new service area. 

radio access network for a mobile telecommunication system 
comprising mobile subscribers, mobile stations, at least one core network 
providing telecommunication services, and a radio access network providing 
connections between the mobile stations and the core network, and in which 
system information concerning the locatlbn of the mobile station is stored in 
the radio access system, characterized in\that the radio access system is 
adapted to 

20 use a location area configuration to tr^pk the location of the mobile 

station on the accuracy of one location area, 

receive information on a service area deterrHjned, 
receive a location update from a mobile statior 

determine, based on the location update, whether or not the mobile 
25 station has exceeded the border of the service area, and 

send the core network a report if the mobile stati6n has exceeded 
the border. 

i&^A network element for a radio access network of V mobile tele- 
communication system comprising mobile subscribers, mobile ^stations, at 
30 least one core network providing telecommunication services, arid a radio 
access network providing connections between the mobile stations and the 
core network, and in which system information concerning the location of the 
mobile station is stored in the radio access system, 

characterized in that the network element is adapted to 
35 use a location area configuration to track the location of the mot 

station on the accuracy of one location area, 
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receive information on a service area determined, 
receive a location update from a mobile station, 
determine, based on the location update, whether or not the mobile 
statfeajias exceeded the border of the service area, and 

^ the core network a report if the mobile station has exceeded 

the border. 

^if A coreh^twork for a mobile telecommunication system compris- 
ing mobile subscribers>4heir mobile stations, at least one core network pro- 
viding telecommunication N services, and a radio access network providing 
connections between the mobite.stations and the core network, and in which 
system information concerning theSqcation of the mobile station is stored in 
the radio access system, and the radib^access system uses a location grea 
configuration to track the location of the n^pbile station on the accuracy of 
one location area, 

characterized in that the core network is adapted to 
determine a service area comprising at leasrbne location area, 
inform the radio access network of the sen/ice area determined, to 
receive a report from the radio access system whehsthe mobile sta- 
tion has exceeded the border of the reporting area. 



